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TO:  Board Members 
 
THROUGH: Jeff Walker, Executive Administrator  

Robert E. Mace, Ph.D., P.G., Deputy Executive Administrator, Water Science & 
Conservation 
Todd Chenoweth, General Counsel  

 
FROM: Larry French, P.G., Director, Groundwater 
 
DATE: August 24, 2017 
 
SUBJECT: Amending the 2017 State Water Plan to designate the Cross Timbers Aquifer 

as a minor aquifer. 
 
 
ACTION REQUESTED 
 
Consider authorizing the Executive Administrator to hold a hearing to receive public 
comment on a proposal to name four Paleozoic-age geologic formations in north central 
Texas as the Cross Timbers Aquifer in order to designate the Cross Timbers Aquifer as a 
minor aquifer. 
 
BACKGROUND 
 
The TWDB identifies major or minor aquifers in the State Water Plan based primarily on 
the quantity of water supplied an aquifer. A minor aquifer has large quantities of 
groundwater in small areas or relatively small quantities of groundwater in large areas. 
Aquifer designations have been made after review of relevant hydrogeologic studies and 
groundwater production data. The TWDB periodically designates an aquifer as a major or 
minor aquifer or modifies aquifer boundaries when new groundwater data are available. 
TWDB rules (31 Texas Administrative Code (TAC) §356.10) define major and minor 
aquifers as those aquifers so designated in the State Water Plan. In addition, the rules 
consider major and minor aquifers as “relevant aquifers” for joint planning purposes 
defined by the Texas Water Code §36.108. Representatives of groundwater conservation 
districts in the state’s groundwater management areas adopt future desired conditions for 
the relevant aquifers and the TWDB defines the modeled available groundwater for these 
aquifers. Modeled available groundwater represents the supply of groundwater that is 
reported by the regional water planning groups to the TWDB. 
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Designating major and minor aquifers in Texas goes back to 1949. In that year, the Texas 
Legislature authorized the State Board of Water Engineers to designate groundwater 
basins and subdivisions. In 1961, the first state water plan identified 15 principal aquifers 
tabulated by river basin. The 1968 State Water Plan included designations of 7 major and 9 
minor aquifers that had been studied by the TWDB and U.S. Geological Survey during the 
previous decade. The boundaries of some of these aquifers were later modified from 
further statewide geologic investigations and reported in the 1990 State Water Plan. In 
1991, the TWDB published the criteria on how the 9 major and 20 minor aquifer 
boundaries were updated. These criteria categorized aquifers as major or minor based on 
the quantity of water supplied and on their areal extent. Most recently, the 2002 State 
Water Plan designated the Yegua-Jackson Aquifer as a minor aquifer.  
 
Groundwater resources in north central Texas, much of which is not covered by a major or 
minor aquifer, have attracted attention in recent years due to the scarcity of surface-water 
supplies in times of drought and renewed oil and gas exploration and production activities 
that use groundwater. These groundwater resources occur in Paleozoic-age geological 
formations that extend over at least 31 counties and cover nearly 11,800 square miles 
(Attachment 1). Groundwater supplies for these formations accounted for 47 percent of the 
water supplied to this region in 2015. 
 
KEY ISSUES 
 
In March 2016, the Board of Directors of the Upper Trinity Groundwater Conservation 
District (District) requested that the TWDB evaluate groundwater resources in four 
Paleozoic-age geologic formations to possibly define these formations as a TWDB-
designated minor aquifer. These formations include the Wichita Group, Cisco Group, 
Canyon Group, and Strawn Group. The District pointed out that these formations—which 
are the principal water supply option for much of the region—provide approximately 7,500 
acre-feet per year of water. As an example, the District identified these formations as 
supplying 35 percent of the total supply and 67 percent of the identified groundwater 
supply for Montague County.  
 
To respond to this request, the TWDB assessed the groundwater conditions in and water 
use from these Paleozoic-age formations. This assessment included review of relevant 
geologic and hydrologic studies performed by the TWDB as well as recent investigations of 
groundwater conditions in this region performed by researchers associated with The 
University of Texas Bureau of Economic Geology. The TWDB also queried recent water 
usage data from various TWDB databases, including the groundwater and submitted 
driller’s log databases and the historical groundwater pumping database. This effort was 
also complimented by the inclusion of groundwater data critical to the development of a 
groundwater flow model developed by INTERA, Inc., for a portion of the region.  
 
Historically, there have been several locally-applied names for these formations, including 
the name “Paleozoics Aquifer.” After considering U.S. Geological Survey aquifer 
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nomenclature guidance and stakeholder input, the TWDB proposes the name “Cross 
Timbers Aquifer” to substitute for previous names applied to the Paleozoic-age water-
bearing formations.  
 
SUMMARY OF THE CROSS TIMBERS AQUIFER EVALUATION 
 
Study Area 

• The Paleozoic-age formations consist of rocks in the Wichita, Cisco, Canyon, or 
Strawn groups. The TWDB proposes the name “Cross Timbers Aquifer” based on a 
survey of stakeholders in the region. 

• The outcrop area of these formations covers nearly 11,800 square miles, extending 
from the Red River southward to the Colorado River. The formations extend over all 
or part of 31 counties. The proposed Cross Timbers Aquifer covers a larger area 
than most minor aquifers in the state. 

• The study area includes six groundwater conservation districts in three 
groundwater management areas and five regional water planning areas. 

• Towns with populations greater than 5,000 include Wichita Falls, Abilene, Mineral 
Wells, Breckenridge, Brownwood, and Graham.  

Geology and aquifer properties 
• The geologic formations are primarily composed of limestone, shale, and sandstone. 
• Formations in most of the study area are exposed at the land surface (outcrop 

areas) and generally dip to the west. The formations in the northern portion of the 
study area dip to the north and east, particularly where these formations are 
covered by younger rocks of the Trinity Aquifer. 

• Groundwater occurs under mostly water table (or unconfined) conditions, and is 
typically discontinuous within isolated sandstone layers. Overall, groundwater 
occurs in a shallow flow system that is susceptible to water level changes due to 
variable recharge and discharge. 

• The geometry and aquifer properties of water-bearing strata vary widely and 
contribute to variability in well yields. 

• Groundwater quality ranges from fresh to brackish. 
Groundwater use 

• The TWDB Groundwater Database has 2,618 wells (excluding unused and plugged 
or destroyed wells) classified with aquifer codes that indicate the wells are 
completed in the Wichita, Cisco, Canyon, or Strawn groups.  

• About 75 percent of the wells in the study area are domestic wells and about 20 
percent are stock wells. Thirty-one public supply wells obtain their water from the 
aquifer. 

• TWDB Water Use Survey data from 2010 to 2015, a period of drought, indicates 
about 48 percent of water use was groundwater. Groundwater pumpage during the 
period averaged 23,544 acre-feet per year. The percentage of use from groundwater 
increased from about 37 percent in 1984 to 47 percent in 2015. 

• Groundwater pumpage reported in the Cross Timbers Aquifer falls within the range 
of other minor aquifers. 
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Regional Water Planning 
• Groundwater in the Paleozoic-age formations is commonly listed as “Other Aquifer” 

by the TWDB database and by regional water planning groups because there is no 
major or minor aquifer identified in the region. 

• Regional planning groups B, C, F, and G list “Other Aquifer” as an existing supply, 
and planning groups F and G have developed water management strategies called 
“Other Aquifer Development.”  

• The 2016 Region B Regional Water Plan states that groundwater primarily comes 
from the Seymour and Blaine aquifers but also includes groundwater availability 
from “Other Aquifer.” Aquifers identified as “Other Aquifer” by the TWDB are locally 
important water supplies in Archer, Clay, Cottle, Montague, Wichita, and Wilbarger 
counties, and Region B explicitly groups the Paleozoic units into “Other Aquifer.” 

• Regions C, F, and G specify “Other Aquifer” as a water supply in counties in the study 
area, though they do not expressly define this supply as from the Paleozoic 
formations. Recommended water management strategies in the study area in 
regions F and G are primarily to develop “Other Aquifer” for mining use. 
 

The Cross Timbers Aquifer has characteristics, listed below, consistent with those of other 
minor aquifers in the State. 
 

1. Groundwater in this aquifer is an important source of water to local communities. 
2. Water quality in the Cross Timbers Aquifer ranges from fresh to brackish. 
3. The Cross Timbers Aquifer covers a larger area than most minor aquifers. 
4. Recent and projected groundwater pumpage is comparable to that of other minor 

aquifers. 
 
RECOMMENDATION 
 
The Executive Administrator recommends holding a hearing following a 30-day notice 
period to receive public comment on a proposal to name four Paleozoic-age geologic 
formations in north central Texas as the Cross Timbers Aquifer in order to designate the 
Cross Timbers Aquifer as a minor aquifer. 
 
Attachment(s): Map of the study area in North-Central Texas



Attachment 1 

Map of the study area in north central Texas. 

 
 
 

 
 


